Methods We descriptively analyzed 30 consecutive assessments. One researcher identified a set of issues, insights, and desired treatment outcomes provided by patient groups for each included drug assessment. We tracked the presence of each identified patient insight in the relevant assessment protocol, in clinical trials as reported in the assessment, and in the CDEC Recommendations. Additionally, patient insights were categorized by topic and grouped into a three-tier framework to explore the observed juxtaposition between immediate treatment outcomes as seen in clinical trials and the insights from patients living with a chronic condition. Results In 30 drug assessments, 119 patient insights were identified. Of these insights, 89 were included in assessment protocols; 61 in reported clinical trial data; and 67 insights were reflected upon within the CDEC Recommendations. Patient insights within the first framework tier (health status achieved) were frequently included in all aspects of CDR assessments. Within the second tier (progress of recovery), although two-thirds of patient insights were included in protocols, only one-third was reflected in reported trial data or in CDEC Recommendations. Insights within the third tier, which address the long-term consequences of illness and treatment, were even less frequently addressed in all aspects of CDR assessments.
Conclusions Patients' perspectives need not be "considered" in isolation. Patient insights are used by CADTH reviewers to frame an assessment and used by CDEC to interpret the evidence. As health technology assessments should address the indirect and unintended consequences of a technology, as well as its direct and intended effects, drug assessments should consider the progress of recovery and sustainability of health, in addition to survival and immediate health achieved.
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Background
In Canada, the responsibility for providing health care falls to each province and territory. As a result, there are multiple publicly funded drug plans that cover the cost of some medicines, or provide them at a subsidized cost to those without private drug coverage. The pockets of taxpayers are not bottomless, so plan managers are faced with difficult decisions about which drugs to reimburse, for whom, and for how long. Since 2003, the CADTH Common Drug Review (CDR) has assisted the participating plans in making these decisions by providing an assessment of new drugs' clinical and costeffectiveness, as compared to currently available treatments.
In 2010, CADTH created opportunities for patient groups to contribute to health technology assessments (HTAs) in the CDR process. Why? Patients have unique knowledge about the disease and treatment that can and should inform an HTA [1] . They are able to identify potential benefits and harms that are important to them and knowledgeably comment upon whether the benefits outweigh the harms that the treatment may have on other aspects of their lives [2] . Studies from the United Kingdom indicate that people with a chronic illness spend around 10 h per year with health professionals, whereas they spend 6,000 h self-managing their condition [3] . Illness, especially chronic illness, is one part of that person's life and their families' lives. In the "lifeworld," the illness, as lived, may differ from the disease as described in the evidence-based guidelines and the outcomes measured in clinical trials. [4] Another reason for involving patients in HTA is to increase transparency and openness in public decision-making [5] . As it is impossible to please everyone when making difficult reimbursement decisions, building trust and respect in the decision-making process is essential. A fair process for resource allocation requires transparency about the reasons that play a part in decisions [6] . The cry "No decision about me, without me" conveys a basic democratic principle: to involve those affected by the decision in the decision-making process [7] . Canadian patient groups clearly have an interest, and have sought involvement, in HTA [8] .
Between 2010 and 2015, 114 patient groups provided 297 patient input submissions to CDR, contributing to 142 reimbursement recommendations [9] . For each new drug assessment, CADTH invites patient groups to share their perspectives via a written template [10] . Patient groups respond to questions to provide their perspectives regarding the impact of the disease on patients and their families, experiences with current therapies, and hopes regarding and/or experiences with the drug under assessment. Patient group input is sought early in the process, so patient insights can be included within the assessment protocol and the assessment reports. These reports go to the CADTH Canadian Drug Expert Committee (CDEC) for independent review and are used as the basis for deliberation when making a reimbursement recommendation. The 14-member committee is composed of economists, clinical specialists, pharmacists, epidemiologists, and two public members. The two public members of CDEC provide a lay perspective and have the additional responsibility of presenting patient perspectives, using the written submissions from patient groups, at the start of CDEC's deliberations. [11] CDR assessment reports and CDEC documentation include stand-alone sections describing insights and issues raised by patient groups in their written submissions. These sections demonstrate that CADTH reviewers and CDEC members have heard patient voices. However, it is more difficult to identify specifically how CADTH reviewers and CDEC members then respond to patient insights. While CDEC members are asked to consider patient insights, along with insights offered by clinical experts, the recommendation framework used by CDEC does not refer explicitly to patient values or preferences [11] .
Despite rapidly expanding approaches to patient involvement, to date there has been little examination of the impact of patient involvement on HTA [12, 13] . Patient groups and their donors, HTA agencies and their funders, and academic groups understandably want to know how patient groups' contributions have been used and whether and to what extent they influence the assessment process and decision-making [14] . Patient groups may have hoped, for example, that more drugs would be recommended for reimbursement with the introduction of patient input to CDR [15] . However, two external analyses on the impact of patient input to CDR did not show a change in the proportion of drugs recommended for reimbursement [15, 16] . This is perhaps not surprising, given that each CDR recommendation is based upon an appraisal of overall clinical effectiveness involving multiple clinical outcomes; insight provided by clinical specialists; cost-effectiveness, which varies depending upon the comparators used, price submitted, and assumptions made in the economic model; and patients' perspectives on current treatment needs and expected improvements. That is, patient insights are one of many considerations that can shape a reimbursement recommendation.
Informal analysis over time has revealed explicit references to information provided by patient groups within different sections of CADTH assessment reports and in different sections of CDEC's Recommendations. Anecdotally, these explicit references have increased in frequency and length over time. However, improved understanding of how patient insights and issues are used in each assessment requires careful study of key CDR documents to trace implicit references to the insights that patient groups contributed. The purpose of this descriptive study was to explore whether, and how, insights offered by patient groups are integrated into CDR reports and CDEC Recommendations.
Methods
We descriptively analyzed a consecutive sample of reports associated with 30 CDR drug assessments completed between December 2012 and June 2014. To develop the sample, we began with the most recently completed drug assessment (June 2014) and worked consecutively backward, until no new insights or issues could be identified (i.e., saturation). Drug assessments were excluded if no patient input was received (nine assessments). (See Table 1 : Included CDR Assessments.)
One researcher (LJ) identified a set of issues, insights, desired treatment outcomes, and other ideas raised by patient groups for each included drug assessment, which were then Fidaxomicin (Dificid) Clostridium difficile infection tracked through the CDR process. For simplicity, we will refer to these as "patient insights." To develop the set for each drug assessment, LJ coded relevant insights presented within the Summary of Patient Input and labelled each with a short descriptive phrase; for example, "prevention of blindness," "more tolerable side effects," and "treatment that extends beyond symptomatic and emergency relief." Anywhere from zero to eight patient insights were identified for each assessment, with four or five insights per assessment being the most common. To confirm whether the appropriate insights had been identified, LJ consulted existing CDEC discussant reports, which include a section on "Key Issues Identified by Patient Groups." These reports are prepared by the CDEC public members, based on their reading of the original patient input submissions. Additional insights were added if they had not been previously identified.
Next, for each of the 30 included assessments, LJ tracked the absence or presence of each identified patient insight in the three CDR documents -assessment protocols, assessment reports, and CDEC Recommendations -to determine whether the patient insights were included. Only insights identified by patient groups as important for that assessment were tracked. This analysis is not intended to be a critique of any individual drug assessment. Instead, our analysis seeks to understand how patients' perspectives are integrated into CDR, in general. Table 2 shows a summary of key documents in the CDR process.
To facilitate presentation of the results, patient insights identified within the included assessments were categorized by topic, and these 14 categories were then further grouped into a three-level framework for a better understanding of the potential value of a new medicine from a patient perspective. This framework, Michael Porter's Outcome Measures Hierarchy, recognizes that patient experience extends beyond a medical intervention, to the process of recovery and maintenance of the achieved health state [17] . Using the framework allowed us to quantify the juxtaposition we observed between immediate outcomes of treatment seen in clinical trials and the experiences of, and concerns raised by, patients living with a chronic condition.
Patient insights were grouped within the first tier if they related directly to the ability of the treatment to prevent death or relieve disease symptoms. This might include CDR Assessment Report CADTH reviewers analyze, appraise, and summarize all relevant trial data submitted to CADTH for the review. The trial design and outcome selection decisions rest with the pharmaceutical company and other external trial sponsors. A review of the assessment report allowed us to determine the extent to which patient insights were addressed in clinical trials performed by others.
CDEC Recommendation This publicly available document describes the recommendation resulting from CDEC deliberations and the reasons for that recommendation. While it does not capture the full discussion, it provides a record of the considerations CDEC has agreed to highlight. CDEC Recommendations were analyzed to ascertain the extent to which patient insights were incorporated into the CDEC deliberation.
CDEC CADTH Canadian Drug Expert Committee, CDR CADTH Common Drug Review preventing seizures or lung exacerbations, or improving fatigue for those with chronic illnesses, so that patients retain their current level of health. Insights related to receiving treatment, or adapting to life with treatment for a chronic condition, were grouped within the second tier. Over time, the burden of side effects, waning of effectiveness, willingness to receive treatment, and ability to pay for treatment contribute to a patients' ability to recover or maintain health. (In Canada, the cost of drugs and other medical treatment received in hospital or acute-care setting are not borne by patients. In contrast, the cost to a patient's family for drugs received outside of hospital will vary depending upon the family's drug coverage plan.) Insights relating to long-term consequences of treatment or psychosocial consequences of being ill, such as willingness to trust your body or ability to live independently, were grouped in the third tier on sustainability of health, which encompasses recurrences of the original disease or new health problems created as a consequence of treatment. We analyzed our data at both the drug assessment level and for each category of patient insights. As this study did not involve human participants or analysis of confidential personal data, we did not seek approval from a research ethics board. Preliminary findings were shared with patient group members of the CADTH Patient Community Liaison Forum [18] . Their questions and advice helped shaped further analysis and presentation of results.
Results
A total of 119 patient insights were identified from patient input summaries from 30 drug assessments, which were grouped into 14 categories within the three tiers of Porter's Outcome Measures Hierarchy framework [17] . Scan down Table 3 to see different categories of patient insights, within the tiered framework. Read across Table 3 to see how many insights for that category that were identified within the Patient Input Summary were included within CDR assessment protocols; included in clinical trials, as reported in CDR assessments; and included in CDEC Recommendations.
Assessment protocol
Most of the 119 patient insights (89; 75 %) were included in CDR assessment protocols. Insights that fell within Porter's first tier (health status achieved or retained) were most frequently included in protocols (51/55; 93 %), and insights that fell within the third tier (sustainability of health) were least frequently included (6/15; 40 %). Because the patient input template asks for comments on disease symptoms, health-related quality of life, treatment side effects, and adherence, it is unsurprising that insights within these categories were most frequently shared by patients and incorporated in protocols. Of the 14 categories of patient insights (see Table 3 ), only two were not included in the assessment protocols. Cost to the patient was likely not included, as it is outside of the scope of the assessment. Independence was the only other category not included. We do not know why.
All drug assessments for which there were patient insights included at least one or more insights in the relevant protocols; 23 of 30 (77 %) assessments included at least one-half of the insights offered by patients. All patient insights were included within eight (27 %) of the 30 assessment protocols. See Additional file 1, Table S1 , for an overview at an assessment level.
Clinical trials, as reported within CDR assessments
Upon studying the CDR assessment reports, we found there were drug trial data to address half (61/119; 51 %) of the patient insights. Patient insights within Porter's first Again, in all drug assessments for which patient groups provided insights, at least one or more patient insight was reported in the drug trials; 14/30 (45 %) assessments included at least one-half of all patient insights. One of the 30 assessments (3 %) had trial data to address all patient insights related to that assessment.
CDEC Recommendations
Our analysis found that in their Recommendations documents, the CDEC members highlighted slightly more than half (67/119, 56 %) of patient insights. The bulk of the insights (41/55; 75 %) considered by CDEC fall within Porter's first tier: health status achieved. Less than half of the insights (22/49; 45 %) identified by patient groups that fell within the second tier, and approximately one-quarter of insights within the third tier (4/ 15; 27 %), were discussed at CDEC. In addition, CDEC considered all insights related to how the new treatment provided a needed alternative (4/4; 100 %), due to waning effectiveness or wide variability of individual response to treatment, and all concerns (5/5; 100 %) related to mortality. The cost borne by individual patients in accessing treatment was considered in half (3/6; 50 %) of the assessments in which it was offered as an insight.
The majority (50/67; 76 %) of patient insights commented upon by CDEC members had trial data to inform that discussion. Without data, discussion is limited, although lack of evidence can be highlighted as a research gap within the published CDEC Recommendations. Nine patient insights without adequate trial data were highlighted as research gaps. These patient insights related to symptom relief, treatment side effects, discontinuing treatment supports, avoiding hospitalization, avoiding further disease, and mortality.
In one assessment, no patient insights were identified within the Recommendations documents, although two were included in the protocol. In all other assessments for which there were patient insights, at least one or more insight was recorded in the Recommendations documents; 17/30 (57 %) assessments identified at least one-half of patient insights. All insights were identified in three of 30 (10 %) assessments.
In four assessments, a patient insight was noted in the CDEC Recommendations, although that insight was not included in the relevant assessment protocol, and was without trial data. The insights related to the need for an alternative therapy for treatment-resistant patients; reducing vulnerability to recurring infections; the impact of an oral formulation; and the need for a simple treatment regimen. These insights may have come from a committee member's own reading of the Patient Input Summary or original patient input submission, or from a clinical expert insight that mirrored a patient insight contained within the Patient Input Summary but was not used in the assessment.
Discussion
This exploratory analysis shows that the use of patient insights can be traced through the course of the CDR process. Patient insights are used by CADTH reviewers to frame the assessment, and used by CDEC to interpret the assessment. Explicit references to patient insights within CDEC Recommendations tell only part of the story; implicit references to patient insights can be tracked, with access to the assessment reports, to better understand how patient perspectives are integrated into the CDR process.
HTA is about determining value. Clinicians, researchers, payers, and patients all have important, but potentially different, ideas on what should be considered, to determine value. Consider shopping for a new phone package. The "best deal" will depend upon what factors one values most: calling locally, calling nationally, frequency of Internet access, device included, device excluded, and/or cost. In the same way, the conclusion of a comparative assessment may depend upon what was considered. Patient groups may not use academic language, but if patient groups have the opportunity to contribute their insights prior to assessment protocol development, the assessment can be framed to reflect patient insights, in addition to those of clinical experts and researchers. If we are to make practice and policy decisions that reflect the values of patients, families, and citizens, we need to consider evidence from a variety of sources [4, 19] .
If HTA is intended to address the indirect and unintended consequences of a technology, as well as its direct and intended effects [20] , assessments should include the progress of recovery and sustainability of health. While the majority of patient insights in this study were shown to be integrated into the CDR process, CADTH could do better. Patient insights that fell within Porter's first tier of survival and health status achieved (e.g., long life, symptom relief ) were frequently included in all aspects of CDR drug assessments. The focus of the assessment is on immediate health status achieved with treatment. Porter's second tier focuses on recovery, including treatment duration, side effects, and adherence. Within this second tier, although two-thirds of patient insights were included in the assessment protocol, only one-third had relevant trial data or was identified within the CDEC Recommendations document. The third-tier patient insights -independence, psychosocial quality of life, and avoiding further diseasewere even less frequently addressed in protocols, in trials, or by CDEC. All address the long-term consequences of illness and its treatment.
Most drugs assessed by CDR are for chronic diseases. Patients living with chronic illnesses, such as chronic obstructive pulmonary disease (COPD), cystic fibrosis, Parkinson disease, and hypertension, will remain on the medication prescribed for many years, and perhaps for life. Treatment side effects such as fatigue, depression, nausea, or vein damage at the injection site, which might be considered minor when compared with survival, can loom large in a patient's life, day after day [21] . The impact of treatment -taking time off work to receive an infusion, making repeated long journeys to hospital, going into debt to pay for medication -can have a substantial effect on both patients and their families. Patient insights included survival and relief of symptoms, but patient groups also identified what is important to be able to live a good life: not becoming a burden to one's family, continuing to engage cognitively and emotionally, and avoiding further disease complications. These longer-term impacts of treatment offer valuable insights as clinical trial data are assessed for relevance within the realities of a Canadian health care setting.
We were surprised at the similarity of the insights that arose from the patient groups, given the wide range of drugs assessed. However, one can imagine that fear, frustration, or isolation might as easily be experienced by someone with rheumatoid arthritis as someone with multiple sclerosis or ulcerative colitis. If we had separated out symptoms by type (respiratory, cognitive, metabolic), we might have been able to explore differences between drug indications. Although symptom relief was the largest category, only 25 of the 119 insights focused on specific disease symptoms. Instead, we chose to explore differences between short-term and long-term patient insights, regardless of the type of illness.
Implications for HTA
With a deliberately narrow recommendation framework, so the assessment can be completed within six months, CDR is not a classic HTA. Other HTA processes may have a more comprehensive deliberative framework, and supporting assessment reports, that explicitly seek to address ethical, legal, and social issues, in addition to clinical benefit and cost-effectiveness. However, as shown in this study, even an HTA with a narrow focus can incorporate patient insights.
CADTH reviewers consider and summarize, in their own words, the insights provided by patient groups in their completed templates. This summary, once patient groups have confirmed it contains all of their key insights, is shared with the external clinical experts and all team members. CADTH reviewers then translate patient groups' descriptions of specific needs that are not met with current treatment, or their hopes regarding new therapies, into outcomes used within the relevant assessment protocols. For example, "According to the patient input received for this review, the control of COPD symptoms and prevention or minimization of the frequency and duration of exacerbations are key outcomes of importance to COPD patients." [22] Agencies that do not develop specific protocols, or a tailored scope, for each assessment may include one or more research questions built upon patient insights. Or explicit questions within a deliberative framework may prompt exploration of specific patient insights. Beyond using a written template to elicit patient insights, HTA agencies could directly involve individual patients in the assessment protocol development or in other stages of the assessment process to hear perspectives first-hand, and enable all participants in the assessment to directly ask questions to further understanding. In the absence of directly engaging patient groups, HTA agencies could include qualitative research articles describing the patient experience of living with a particular chronic condition, and/or their experience with a new drug or technology.
Another important use of patient insights is to prompt consideration of the realworld applicability of the clinical trial data. Recent research has demonstrated that patient perspectives add value to National Institute for Health and Care Excellence (NICE) Committee members in their interpretation of existing evidence -it enables them to consider the evidence "in a different light" [23] .
Phase 3 clinical trials are typically designed around regional regulatory requirements, with one primary outcome and several secondary outcomes. The experimental drug is still often compared to placebo, rather than exploring differences between alternative therapies for the same indication, which might vary substantially from one health care setting to others. If patients are aware of and concerned about the side effects of currently available therapies, should not clinical trials capture and report on those known potential harms? As patients become more engaged in health research, through initiatives such as the James Lind Alliance, Core Outcome Measures in Effectiveness Trials (COMET), Patient and Community Engagement Research (PACER), and early scientific advice programs, the hope is that patient insights will be increasingly incorporated into clinical trials, thereby enabling more robust HTAs based on that trial data [24] [25] [26] [27] .
Understanding the specific ways in which these current therapies may fall short allows CADTH to better understand the value of the new drug, with respect to enabling patients to optimize their health and their lives, at the price proposed. Patients, in addition to clinical experts, can offer insights into different scenarios in which the new drug might be especially useful. However, in Canada, the decision to reimburse a drug happens around the time of regulatory approval, -not after patients and clinicians have used the drug for a year or two, as occurs in United Kingdom or Germany, for example. This means that few patients have any experience with the new drug or can speak to the real-world impact of improvements or side effects seen in trials.
Finally, descriptions of lived experiences can enliven the imagination of expert committee members and HTA researchers to spark deeper consideration of people and stories behind the numbers. As one former CDEC member described the value of patient input to CDR: "I'm very aware there are people on the other side of these submissions" [28] .
Since June 2014, CADTH has added a qualitative methods specialist to staff, held additional training sessions for clinical reviewers and CDEC, and introduced feedback letters to patient groups. Each letter highlights what was most useful to CADTH reviewers and CDEC during the completed assessment and what would strengthen future patient group submissions. In 2016, CADTH is implementing a new CDEC recommendation framework, and a revised patient group input template. It is hoped that these activities will lead to a greater ability to better understand and integrate the perspectives and experiences provided by patient groups during drug assessments.
Limitations
This analysis has a number of limitations. Patients' perspectives are predominantly used in determining protocol outcomes, but they are also used by CADTH for context. Use of key informant interviews could strengthen the document analysis we conducted, especially to explore use of patients' perspectives during the CDEC deliberations.
This exploratory analysis uses a mix of publicly available documents (CDEC Recommendations) and confidential reports available only to CADTH staff. Prior to April 2013, CDR reports were confidential. Since then, all assessment reports are published on CADTH's website. The reports of 12 of the 30 drug assessments included in this study are, or will be, publicly available. As such, this exploratory analysis of CADTH's process was conducted by CADTH. For recent drug assessments, the reports that include the assessment protocol, trial information, Patient Input Summary, and original patient input submissions are publicly available. This analysis could be repeated by other researchers, using more recent assessments.
